Differential effects of cimetidine on theophylline metabolic pathways.
The effects of cimetidine (1 g/day) on theophylline disposition and metabolism were examined in smokers and non-smokers for single dose intravenous and chronic oral administration of theophylline. In the intravenous study the effect of cimetidine on plasma theophylline clearance was more marked in smokers (22.7% reduction) than in non-smokers (12.2% reduction). Similarly, in the multiple dose study the effect of cimetidine on theophylline clearance was greater in smokers (28.3% decrease) than in non-smokers (11.3% decrease). The reduction in clearance was largely due to a reduction in metabolic clearances by 3-demethylation ( Cl3DM ) and 1-demethylation ( Cl1DM ) with no significant effect on clearance by 8-oxidation ( Cl80X ). There was a strong correlation between Cl3DM and Cl1DM (r = 0.98, p less than 0.001) in both control and cimetidine study phases, whereas other correlations between partial clearances were less marked and were not apparent during the cimetidine phase. The results are consistent with the view that 1- and 3-demethylation of theophylline are carried out by a common form of cytochrome P-450 which is selectively induced by cigarette smoking and preferentially inhibited by cimetidine.